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THE INVERTEBRATE FAUNA OF WESTERNPORT BAY

By BrIAN SMITH,* NOEL CoLEMANt and JEANETTE E. WATSON*

ABSTRACT: Westcrnport Bay is a land-locked tidal embayment of about 1,500 km2
in which are two large islands: French Island centrally situated, and Phillip Island to
the south facing Bass Strait. Morphologically the area is complex and may be divided
into a number of habitat types each of which has its own characteristic fauna.

Seven main faunal assemblages are recognized as occurring within the Bay. These
range from the faunal assemblages of the salt marsh and mangrove, and the molluscan-
crustacean-polychacte associations of thc littoral zone, to the sublittoral associations of

thc deep-water channels and reefs.

INTRODUCTION

This paper sets out briefly the present know-
ledge of the invertebrate fauna of Westernport
Bay and shows how the distribution of this fauna
is related to both the biological and the physical
aspects of the environment. Although primarily
concerned with the fauna, mention is also made
of the dominant plant species, for these are impor-
tant in many communities, feeding and sheltering
large numbers of invertebrates and providing a
surface for the attachment of epiphytes.

The first collections of invertebrates from Vic-
toria were made in the 1820’s, in Westernport,
by scientists from the French exploration vessel
Astrolabe. During the sccond half of the last
eentury and the first half of this, several workers
included Westernport fauna in studies of the
invertebrates of Victoria, or made collections
solely within the Bay. These include Joshua
(1859, 1868) on echinoderms; MacGillivray
(1859, 1868) on bryozoa; Carter (1886) on
sponges; Pritchard and Gatliff (1898, 1900),
Gabriel (1908) and Gatliff and Gabriel (1910,
1917, 1931) on molluscs; Parr (1932) on fora-
minifera; and Blackburn (1937) on hydroids.

Four more reeent studies of Westernport in-
vertebrates have been ecologically as well as taxo-
nomically orientated. In 1965 the Fisheries and
Wildlife Division, Victoria, carried out an exten-
sive survey of the benthos around Crib Point in
North Arm and in 1973-74 undertook a more
extensive survey, sampling throughout the Bay.
Two other studies have been carried out by
groups working in conjunction with the National

Museum of Victoria. The Marine Study Group
of Victoria has made extensive collections of
littoral animals from the Bay (Smith 1971) and
the Underwater Research Group of Victoria has
studied the sublittoral flora and fauna of the
north-western region of North Arm (Watson
1971). The present paper is based on the results
of these four surveys.

FAUNAL ASSEMBLAGES

The distribution of species within the Bay is
governed by thc prevailing hydrological condi-
tions, the substratum available for settling and
colonization, and the degree of aerial exposure
(if any) to which the substratum is exposed at
low tide. In relation to differences in these factors,
seven main faunal regions, each having its own
characteristic fauna, may be recognized. None of
these regions is entirely homogeneous and each
may be subdivided according to minor differences
in thc physical conditions and types of habitat it
offers. The distribution of these regions within the
Bay is illustrated in Fig. 1; the regions are as
follow:

1. Salt mmarsh—the zone between the mangroves
and the beginning of truly terrestrial vegetation:
subject to intermittent inundation by very high
tides.

2. Mangroves—the mid-tide zone oecupied by
mangrove trces.

3. Tidal flats—areas of muddy sand, usually with
sca-grass beds, exposed at low tide.

4. Beaches—intertidal areas of clean sand.

5. Rock platforms—intertidal rocky areas.

* Invertebrate Department, National Museum of Victoria, Melbourne 3000.
T Marine Pollution Studies Group, Fisheries and Wildlife Division, Ministry for Conservation,

Melbourne, 3000.
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6. Channel system—the main channels of North
Arm and East Arm and the subsidiary channels
which feed them.

7. Sublittoral reefs—sublittoral rocky areas.

1. SaLt MaARrsH

Because it occurs above the normal high tide
level, receiving seawater only by seepage or during
high spring tides, this habitat is classed as a
littoral fringe zone. It is a well defined area,
extending along most of the shoreline of North
Arm, between the upper limit of the mangroves
and the beginning of the typical terrestrial vege-
tation. The salt content of the plants and soil of
this zone is relatively high, and the soil is bound
by the plants’ root systems.

The dominant plants of this zone are Arthro-
cnemum arbusculum (R. Br.) Moq., Suaeda aus-
tralis (R, Br.) Moq., Puccinellia stricta (Hook.f.)
C. Blom, and Salicornia quinqueflora Bunge ex
Ungern-Sternberg. The fauna is characterized by
a number of species of air-breathing snails includ-
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ing Salinator solida (von Martens), Ophicardelus
ornatus (Ferussac), Marinula meridionalis (Bras
zier) and Truncatella scalarina Cox. The littorinidq
Bembicium melanostomum (Gmelin) is found in
the lower part of the salt marsh zonc where it
borders on the mangroves.

2. MANGROVES

Bird (1971) deseribes the mangrove coms
munity in detail and discusses its possible influs
ence in the overall ecology of Westernport. The
mangrove trees grow in, and help to consolidate,
a soft muddy substratum; their trunks anq
pneumatophores are the only firm substratum ig
this zone and a number of epiphytic filamentouy
algae, ineluding Caloglossa, Catanella and Bost.
rychnia, grow on them. Bembicium nanum
(Lamarck), B. melanostomum, and the barnacle
Chamaesipho columna (Spengler) are commonly
found on the trunks and pneumatophores, anq
the mussel Mytilus edulis planulatus (Lamareck)
may be found attached to the roots.
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3. TIDAL FLATS

The tidal flats, situated mainly in the north and
east of the Bay, consist largely of fine, muddy
sand overlying, in many places, old shell beds.
They support meadows of the sea-grass Zostera
muelleri, Irmisch ex Aschers, the root systems of
which help to consolidate the soft substratum.
At low tide parts of the flats arc exposed to the
air, but large areas remain covered with a few
inches of water.

Infaunal species include the bivalves Anadara
trapezia (Deshayes), Homalina deltoidalis (Lam-
arck), H. mariae (Tenison Woods), Laternula
tasmanica Recve and the mud yabby, Callianassa.
Also found on or in the substratum are the
arenaceous foraminifcran species Ammotium
cassis (Parker), and Trochommmina sorosa Parr,
polychaetes belonging to the genmera Nepthys,
Lumbrineris and Nereis, the air-breathing snail
Salinator fragilis (Lamarck) and the carnivorous
gastropods Nassarius burchardi Phillipi and Poli-
nices sordidus (Swainson). The sea-grass bears
epiphytic filamentous algae, occasional sponges
and ascidians, and a large number of grazing
molluscs of the families Trochidae and Rissoidae.

4. BEACHES

Open bcaches composed largely of clean sand
are found at a number of localities in the south
of the Bay and support a scant fauna consisting
of only a few species ineluding the beach blood-
worm Abarenicola. In shallow water where wave
action is moderate, the offshore sands are colonized
by a fringe of the marine angiosperm Amphibolis
antarctica (Labill.) Saunder & Ascherson, whose
wiry stems and flat leaves support many species
of encrusting coralline algae and bryozoa, the
hydroid Lineolaria spinulosa Hincks, and the
colonial ascidian Molqula sabulosa (Quoy &
Gaimard). High tide mark is usually lined with
detritus of A. antarctica which remains damp
during low tide and so provides a sheltered en-
vironment for large numbers of the sand hopper
Orchestia sp., enchitrid worms, and the shore crab
Carcinus maenas (Linné).

5. Rock PLATFORMS

The intertidal substratum in much of the south-
western region of the Bay consists of wave-cut
basalt rock platforms with tide-pools, gutters,
and loose rocks on the seaward edge. One or two
other areas of intertidal rock, eithcr of weathered
basalt or of ferruginous sand stone, are found in
the northern and eastern areas of the Bay, and
isolated rocks are found on the intertidal flats.

The upper littoral zone, especially on the more
sheltered platforms, has colonies of the blue-green

algae Rivularia and Nostoc, and of the black
lichen Lichina confinis, C. Argardh. The gastro-
pods Melarapha unifasciata (Gray), M. praeter-
missa May, and, at slightly lower levels, Siphonaria
diemenensis Quoy & Gaimard occur on the rock
surface.

In the mid-littoral zone, the gastropods Cel-
lana tramoserica (Sowerby), Bembicium nanum,
Melanerita melanotragus (Smith) and Austro-
cochlea spp. are found on the upper rock sur-
faces whilst beneath boulders and stones the limpet
Chiazacmnea flammea (Quoy & Gaimard), the blue
sea-star Patiriella exigua (Lamarck) and the crab
Paragrapsus quadridentatus Milnc Edwards are
common. On more exposed faces the barnacles
Ibla quadrivalvus (Cuvier) and Chamnaesipho
columna, the mussels Mytilus edulis planulatus
and Modiolus pulex (Lamarck), and the tube-
worm Galeolaria caespitosa Lamarck occur.

The lower littoral zone and the sublittoral fringe
possess a very rich and diverse fauna and through-
out this zone the undersurfaces of the rocks are
richly encrusted with sponges and ascidians. The
algae present include Caulocystis, Zonaria, Dic-
tyota, Caulerpa, Ethelia and Champia, and they
support large populations of small gastropods,
mainly species of Clanculus, Micrastraea, Phasi-
anotrochus and rissoids. Other commonly occur-
ring molluscs are Scutus antipodes Montfort, Sub-
ninella undulata (Solander), Floraconus anemone
(Lamarck) and Cominella eburnea (Reeve). The
tubiculous polychaete Terebellides stroemi Sars
and the errant polychaetes Eunice and Palola are
common under rocks. The urchin Holopneustes
inflatus Liitken is found on weed, and the large
urchin Heliocidaris erythrogramma Valenciennes
is abundant under rock ledges. Also common are
the sea-stars Tosia australis Gray, and Patiriella
brevispina H. L. Clark, and the brittle star Ophio-
nereis schayeri (Miiller & Troschel). At Settle-
ment Point, Corinella, 2 wave-cut platform flanked
to the north by mud and rocks and to the south
by tidal flats, is one of the few places in the east
of the Bay where an extensive rock-platform type
of flora and fauna is found. The fauna of this
platform, while similar to that of the rock plat-
forms in the south of the Bay, is charcterized by
large numbers of the boring bivalve Venerupis
crenata Lamarck embedded in the wcathered
basalt.

6. Tue CHANNEL SYSTEM

The North Arm and East Arm, together with
their subsidiary feeder channels, the inlets and
adjoining subtidal seagrass meadows form one of
the major physiographic and ecological units of
Westernport.
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Seagrasses border the major and minor chan-
nels, cover the subtidal sandbanks and, in the
northern and south-eastern regions of the Bay,
form extensive meadows continuous with those of
the tidal flats. The meadows have a rich plant
eommunity in which the seagrass Heterozostera
tasmanica (G. Martens) Aschers is the dominant
plant, although in areas sbeltered from wave
movement the green alga Caulerpa cactoides
(Turner) C. Argardh may also be very abundant.
The seagrass community supports a rieh epiphytie
red algal flora, and both algae and scagrass pro-
vide food, shelter and substratum for small species
of hydroids, molluscs, erustaeea, annelids, asei-
dians and sponges. The infauna of the scagrass
meadows is similar to that of the tidal flats and
is eharaeterized by the bivalve molluscs Hormalina
mariae, Katelysia rhytiphora Yamy and Anadara
trapezia.

The shallow channels and inlets have a plant
eommunity similar to that of the seagrass meadows
and may also, at depths of 6-8 m, have a band
of the angiosperm Halophila ovalis (R. Br.) Hook
growing in soft mud. Near shore the biota of the
minor channels is similar to that of the tidal flats,
but near the conflucnce with the major channels
there is a gradual intergradation with the deep
channel fauna.

The main channels are from 10-30 m deep and
have a moderate to very strong current flow. The
substratum consists of fine to coarse elean sands,
or sands mixed with organic detritus, shells and
ironstone rubble. High water turbidity due to
suspended sediment and organie matter reduees
light penetration to the extent that plant-life is
virtually absent from the ehannel floors.

The most conspicuous species of the channel-
floor epifauna is a small apricot coloured seapen,
Sarcophyllum sp. which may reach densities of
200 individuals/m2. Old shell and rubble provide
a substratum for the attachment of many other
epifaunal species including the limpet-like gastro-
pod Sigapatella calyptraeformis (Lamarck), the
articulate brachiopod Magellania australis Quoy &
Gaimard and the solitary ascidian Pyura stoloni-
fera Heller. The leathery test of P. stolonifera
offers a substratum for many epizoic speeies of
small sponges, hydroids, and other ascidians.
Magellania australis, a species uncommon in Bass
Strait, is extremely abundant in Westernport and
may attain densities of 250 individuals/m?2. Other
members of the epifaunal eommunity are the
sea stars Nectria ocellara Perrier, Patiriella brevi-
spina and Tosia magnifica (Miiller & Troschel),
and the echinoid Goniocidaris tubaria (Lamarck).

Conspicuous amongst the infauna are the mol-
luses Pronucula spp., Neotrigonia margaritacea

(Lamarek), Norocallista diemenensis (Hanley),
Bellucina crassillirata (Tate) and Venericardia
bimaculata (Deshayes). A small orange sponge,
Suberites sp., is commonly found attached to the
shells of living Neotrigonia. Outcrops of lignitie
bedroek on the ebannel floor may be bored by
the bivalve Pholas australasiaze Sowerby. Several
species of carnivorous gastropods, ineluding Nas-
sarius burchardi (Phillipi), Pterynotus triformis
(Reeve) and Amorena undulata (Lamarek), feed
upon the bivalve population.

The two most abundant infaunal groups are
the polyehaetes and the crustaceans, although
neither group is known in great detail.

7. SUBLITTORAL REEFS

There arc very few sublittoral reefs in Western-
port Bay. Few are known on the southern part
of the Bay or in East Arm, but some seattered
outerops of sandstone and lignite oeeur in North
Arm, The largest of these outerops, Crawfish
Rock, a rcef cmergent at low tide, provides the
only roeky shore habitat in the northern part of
Westernport and has a littoral biota showing
affinities with that of thc intertidal platforms to
the south.

Sublittorally, the horizontal distribution of the
biota of Crawfish Rock is related to the strong
tidal flow and eurrent patterns, whilst vertical
zonation of the algae is dependent upon light
penctration. Where eurrent flow is strongest there
is a forest of the brown kelp Eckloniu radiata
(C. Ag.) J. Agardh reaching to a depth of about
8 m. In more sheltcred plaees there is a shallow-
water Sargassum-Scabaria-Caulerpa  community
and a rich red algal flora whieh ineludes such
delicate species as Claudia elegans Lamouroux,
Griffithsia teges Harvey, Myriogramme gunniana
(Harv.) Kylin and Rhodymenia sp.

At a depth of about 10-11 m where there is
insuffieient light to allow algal growth there is an
abrupt transition to a rieh and diverse invertebrate
community, This is dominated in terms of biomass
by the sponges Auncorina corticata Carter, Geodia
sp., and [Ircinia sp., whilst in number of species
the smaller Aplysillidae are dominant. The ascidian
fauna is rich in encrusting species, dominant
amongst which are Didemnum platulum (Herd-
man), growing in plaees of moderate eurrent flow,
and the colonial species Anphicarpa diptycha
(Hartmcyer) which grows where fine sediments
are deposited. Solitary ascidians are poorly repre-
sented except for thc orange and purple striped
Halocynthia hispida (Herdman), a species widely
distributed throughout the northern region of
Westernport. Erect bushy eolonies of the horny
bryozoans Amathia biseriata Krauss and the
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brilliant green Bugula dentata (L.amouroux) are
very common where currents are strong, whilst
the calcareous species Celleporaria prolifera (Mac-
Gillivray) and the lace-like Triphyllozoon mono-
lifera (MacGillivray) prefer sheltered clefts in
the rocks. The pycnogonid Styllopallene longi-
cauda Stock and a small gastropod, Microginella
minutissima (Tenison Woods) are known to spend
their entire life cycles in association with A.
biseriata. (D. A. Staples, pers. comm.; Murray
1970). The hydroid fauna includes the athecate
species Pennaria sp. and Eudendrium generalis
von Lendenfeld, often associated with calcareous
bryozoa in shcltcred places. Stolonic colonies of
Aglaophenia plumosa Bale, Plumularia setacoides
Bale, Sertularia unguiculata Busk and the scarlet
Halopteris buskii (Bale) are common in places
where currents are moderate, whilst the edges of
large boulders exposed to maximum current flow
are occupied by the large, erect species Plumularia
procumbens Spencer and Sertularella lata (Bale).
Other conspicuous members of the reef com-
munity are the sea stars Nectria ocellata and
Petricia vernicina (Lamarck), and the very
abundant echinoid Heliocidaris erythrogramma
which feeds upon sea-grass drift.

DISCUSSION

Much has been written (e.g. Thorson 1957,
Mills 1969) about the community concept in
marine biology, the relationship between organism
and environment, and thc factors that must be
borne in mind when choosing species with which
to characterize a particular environment or type
of habitat. In this paper Westernport Bay has
been considered as being divisible into seven
distinct types of habitat, and certain species,
visually conspicuous because of their size, shape
and colour have been described as characteristic
of each habitat. However, the description of a
species as characteristic of, or dominant in, a
particular habitat does not necessarily imply that
it is the most abundant species there. It is gene-
rally true that the most numerous animals are
also the smallest and Stephenson et al. 1972, have
noted that it may be necessary to choose as
characterizing species those which are dominant
by number or by weight, since it is not always
possible to choose species which dominate by both
characteristics. The most numerically abundant
groups of the soft bottom infauna in Westernport
Bay are the annelids and thc crustaccans (in the
two quantitative surveys conducted by thc Fish-
eries and Wildlife Division, Victoria, thcse two
groups provided at least 80% of all the individuals
collected) but many species are precluded from
a characterizing role because they are small,

inconspicuous and not easily identifiable.

In dividing an arca into several habitat types
and characterizing each by a fcw dominant species
there is a tendency to emphasize the discreteness
of animal associations, It is true that some adjacent
areas will show disjunct species distributions, and
this is particularly so where hard, epifaunally
colonized substratum adjoins an area of soft,
infaunally colonized substratum, but in many
cases one faunal zone will intergrade gradually
with another without sharp discontinuities in
distribution. Thus in Westernport the bivalves
Katelysia rhiytiphora and Homalina mariae, char-
acteristic of the muddy tidal flats, and also found
in the shallow muddy portions of the main chan-
nels, give way to Neoirigonia and other molluscs
typical of the dceper channel areas only where the
substratum contains less mud.

Approximately 2,000 species of invertebrates,
including many new to science, are known from
Westernport, and since it includes few meio- or
micro-faunal species or even larger organisms
such as sponges this figure must be regarded as
a very conservative estimate. Even so, this shows
Westernport Bay to be an area of great species
richness and therc are few, if any, other benthic
surveys (e.g. Gilat 1964, Laakso 1965, Jones
1951, Gage 1972, Damodaran 1973, Hutchings
& Retcher 1974, Stcphenson et al. 1974) which
give species lists indicative of the degree of faunal
diversity that is found in Westernport.

In the northern region of the Bay the natural
turbidity of the watcr reduces light penetration
and this has led to a ‘compression’ of the photic
zone so that plant growth is limited to relatively
shallow water. For example, the brown kelp
Ecklonia radiata grows down to a depth of only
8 m at Crawfish Rock compared with 30-35 m
in neighbouring Bass Strait. Reduced light pene-
tration, together with the secondary factors of
shelter from deep wave movement and the pre-
sence of good current flow, has permitted the
incursion into the channels and reefs of Western-
port Bay some species more typical of a deeper
water oceanic fauna. Amongst thcse are the
hydroids Plumularia procumbens and Halopteris
buskii, the bivalve Neotrigonia margaritacea, and
the brachiopod Magellania australis.

Apart from its overall richness and diversity,
the fauna of Westernport includes a number of
species of particular interest.

Neotrigonia margaritacea is a living fossil form.
More than one hundred species of fossil trigonias
are known from Europe, North and South Amer-
ica and India, but living members of the family
are found only in the waters around Australia
where there are, supposedly, six species, one of
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which, Neotrigonia margaritacea, is recorded from
a few localities in southern New South Wales,
Victoria and Tasmania. After the first discovery
in 1802 of living members of the family, Neo-
trigonia was for a time considered so rare that
even single, worn valves changed hands for large
sums of money.

The brachiopod genus Magellania and a few
related forms are found as fossils dating back at
least as far as the early Tertiary only from the
Australian region (Richardson, pers. comm.).
Today, Magellania australis is confined to southern
Australian waters, and so far as is known, occurs
most abundantly in Westernport,

Living ark-shells Anadara trapezia, common in
tidal flats from Queensland to New South Wales,
are rare in Victoria but are abundant in deposits
of Pleistocene age in Victoria and South Australia.
One of the areas in Victoria in which Arnadara is
found is Westernport Bay, where extensive beds
of Anadara occur in the mudflats. Within rccent
years Anadara has been transplanted from
Westernport to South Australia in an attempt to
re-establish it there (Plant 1957).

In summary it can be said that the fauna of
Westernport Bay is remarkable for a number of
reasons. One of the common species found there
is a ‘living fossil’ with a very restricted distribu-
tion, and several others also have an extensive
geological history; the natural turbidity of the
water has reduced light pcnetration, particularly
in the northern region of the Bay, leading to a
compression of the vertical zonation shown by
species and allowing the incursion of deeper water
species, and the area shows a degree of species
diversity for which there are few, if any, parallels
recorded from any part of the world.
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